Abstract-Heterogeneous hardware systems with different types of compute devices have grown steadily in the field of high performance computing over the past years. Time-efficient distribution of work onto heterogeneous devices is much more challenging than in the homogeneous case. In addition to runtime efficiency, heterogeneous devices raise a second issue -energy efficiency. Optimizing in one direction neglecting the other one is not adequate for such an environment. In this talk we analyze this multi-objective optimization problem in detail and present optimal solutions with respect to runtime efficiency and energy efficiency.
INTRODUCTION
Whereas in the past homogeneous hardware architectures were wide-spread in high performance computing, nowadays heterogeneous systems are dominating the field. Heterogeneous devices make it necessary to address both runtime efficiency and energy efficiency. However, runtime efficiency and energy efficiency are conflicting objectives pushing in different directions. In this talk we analyze this multi-objective optimization problem in detail whereby our main focus is on optimal solutions for different optimization problems.
II. SPEECH AT A GLANCE
Taking runtime efficiency and energy efficiency into account results in two-dimensional optimization problems with conflicting objectives pushing in different directions. We are interested in an optimal distribution of work with respect to execution time and energy consumption in a heterogeneous environment. A framework has been developed which supports different mappings of work onto the compute devices. Obvious strategies for work distribution are most time-efficient mappings and most energy-efficient mappings of work neglecting the other dimension. As we will see these two extrema without taking the second dimension into account does not handle the problem properly. Instead most time-efficient mappings under an energy constraint and most energy-efficient mappings under a time constraint are required resulting in twodimensional optimization problems. Our goal is to find optimal solutions for these different kinds of optimization problems.
Another interesting aspect is to analyze the two-dimensional solution space and the associated Pareto frontier.
III. CONCLUSION
In this talk we presented optimal solutions to different multiobjective optimization problems taking runtime efficiency and energy efficiency into account. Such optimality considerations are fundamental when weakening optimality constraints and rating quality and usefulness of heuristic approaches where optimality cannot be guaranteed any more.
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